r 



Europaisches Pateni .it 
European Patent Office 
Office europeen des brevets 



,C ' EN ^ « iF J*£"CE LIBRAE 

p ublicaiion number: 



♦ ♦ • . 



0 187 417 

AT 



/ 



EUROPEAN PATENT APPLICATION 



© Application number: 85202060.1 
' 'of filing: 13.12.8S 



©int. ci/: H 04 N 7/087 
H 03 J 9/06 



© Priority; 09.01.8S NL 8500047 

^ ?r n e 7 ° f c PUb ' iMti0n °< ^Plication: 
16.07.86 Bulletin 86/23 

®* si 0"«ed Contracting States: 
DE FR GB IT SE 



■\y Applicant: N.V Philin.-n. 

Groenewoudseweg 1 ^'"^""Welcn 
NL-5621 BA Eindhoven(NL) 

■ @ or^"" 9 ' Melchef1 He " d ""< 

=/olfsnr.OCTROOIBUREAUB V P,„, , 

NL-56S6 AA Sndhoven"u 8 V ' 

'® T?^ 0 ^' Schmit2 - German J.nRenier 
<*> IfVT. OCTROOIBUREAU B V P Tu , 

NL-S6S6 AA GndhoveSu ' ° IStl " n B V - 

NL-5656 AA Eindhoven(NL) 



(y Television receivor • ■ " 

r «*'ver eompnsmg a te | et exl decoding circuit ,„H 
fe) A television receiver which ■ and 8 P a 9« number memory 

"'e.ext pages comprises T^' 6 '°' dis P ,a V<n 9 ^ 

microcomputer Th£ SyS,em inc, "<*ng a 

- / which ^m^sTT' r COU ( P ' ed ,0 3 VO ' aIi,e 
roisters. A page 22tZ * h P ^ °' Pa£Je numb *' 

known which page „ um k,„ l "V 003 ^ the user makes 

different registering «„ V"" '° haVe S,ored in 

series of p * g ° ^ pa 9 e ™ m **r s represent a 

-c h ? P v 9 rach^rh!s R L L y ; s s r idcd ' or the *^ - 

Page belonging to , he firs^ « depr " Sed ° nce - a d ^en, 

«reen. The sequence in wh h T ° n ,he pinu " 

«.<he-seouenc " ^^^|^^«, RP .ear,s,h e . sarne _ 

-9= number, Tnit s Ju^c/ca "b keVed - in ^ re ' eVan ' 
occurrence of a presort «"'«'~Pted by the 

^Ponse to which „ o 1 , °P era "n9 instruction in re- 
vith said firs, • ™T !' °' ,ele,ex ' " a 9« "°> associated 
nereafter. , he dTp a^o, ^he ,T 0n 
an t* continued. P39 " ° f ,he fifs ' 

series 



C/OrtJon P„„i,*o Cc^o*«y l«J. 



./. 



PHN 11 251 1 1 : •' '.29- 

"Television receiver comprising a teletext decoding cir- 
cuit and a page number memory." 



A. Backgrou nd of the invention 

^2)_?i£iELof_the_inyention. 

The invention relates to a television receiver 
of a type comprising a teletext decoder circuit and a 
5 storage m eans (page number memory) in vnich thg p ^ ^ 

bers associated with a plurality of teltext pages can be 
stored. 

^l22_Description_of _the_prior art . 

■ 10 m „ . " tglevisi - re"«ZCer has (several operating 

.10 mod e, more specifically) at. least a program mo de and a 
• teletext mode. In the program mode, the video signal 

transmitted by a transmitter is applied through a video 
chapel to a picture screen for displaying the television 
program. In the teletext mode said video signal is a PP l ied 
15 y^a a teletext decoder circuit to the picture screen for 
displaying the teletext multiplexed vith the program; The 
television program can be partly or wholly suppressed. 

The operating mode is determined by the viewer 
(user). To enable the viewer to inTorm the receiver about 
20 his wishes, the receiver comprises a control system com- " 
prising external components which can be manipulated by 
the viewer. More specifically, this control system has a 
control panel with control keys, each having a specific 
control function. The function is indicated by a sign 
25 applied on, over, or under the relevant control key. Thus, 

there are for example a volume control key a luminance 
- -ke-y-^-fe-le text-key, a mixed-mode key, a program key and 

a plurality of figure keys, etc. These las t -menti one d keys 
^ are characterized in that the associated signs are figures. 
If the receiver is in the program mode, the viewer can 
inform the receiver with the aid of the figure keys which 
program or channel is wanted. After the teletext or the 
mixed-mode key has been operated the set is in the teletext 
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m ° de Vlth " Partly ° r ^ holl y suppressed television program 
and the viewer keys -in the page number of the desi red 
teletext page, using the same above-mentioned figure keys 

Operation (or manipulation) of one or more 
5 of the keys on the control panel generally results in the 
generation of a control instruction by the control system 
Such control instruction may include the page numbers of " 
desired teletext pages. All these instructions are received 
by a control circuit which interprets these instructions 
10 and gives instructions to the different circuits, inter 
— the telete *t decoder circuit to be controlled. More 
specifically, the teletext decoder circuit receives a 
page number in response to which the required teletext 
page is captured, stored in a page memory and thereafter 
!5 displayed on the picture screen. 

As is known, a teletext index page is first 
displayed on the picture screen after a teletext key or 
the mixed-mode key has been operated. By selecting a 
desired page from this index and keying-in the associated 
2° page number with the aid of the figure keys, this tele- 
text page is captured by the teletext decoder circuit and 
displayed thereafter. 

If thereafter the display is required -of a page 
associated with a different subject, the index page must 
25 usually again be consulted to find the page number of 
the relevant page. It should be borne in mind that each 
time the page number of a desired page is keyed-in it 
takes a certain period of time before the relevant page 
is displayed on the screen; it is therefore justified to 
10 state that such a television receiver is far from user- 
friendiy. To improve this-, it is proposed on page 5 2 7 
of reference 1 to provide the receiver with a storage 
means which is coupled to the control circuit and in 
vhich a plurality of page numbers can be stored. This 
storage means will be referred to as the page number memory 
hereinafter. 

By operating the control circuit, the user can 
store a first series of page numbers in a sequence in 
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which he wants their pa^es to 

V g-es to be displayed, in the page 

number memory. To enable thp 

thG dls P la y m the desired sequence 

of these preselected teletext r>a ~ * *k 

oext pages, the control panel 

comprises a key which will be r^n.H +u ^ , 

De called the read key herein- 

5 after. Each time this key is operated, the control circuit 
receives an accurately defined operating instruction and 

a subsequent page number of the firct c 

first series is read from 
trie page number memory and annls^H + rt +v, - , 

/ iu appned to the teletext decoder 

circuit, m this vay the teletext pages of the first series 
'0 are sequentially displayed on the picture screen. 

+ , ThUS ' th±S teleViS1 - receiver it is po ssi ble 

to select from an index r>a^e a n +v, 

page all those pages the viewer 

15 lnterested i»- ^e corresponding page numbers can be 
stored in the page number memory in the sequence ±n ^.^ 

■ 15 the display of these pages is desirprf 

r 6 15 aesired. Thereafter they 

can be caused to appear in the desired seouence, one aft-r 
the other, by pushing the read key once for every page. 

, It should be noted, that, after the read key 
has been -operated, it still takes a certain time before 
20 the new page appears on the picture screen . However> 
constructing the teletext decoder circuit in the vay 

described in Reference 1 or 2 a t>w = 

0 ^' a new P a &e can be displayed 

immediately after pushing the read key.- More specifically 
it as namely possible to couple to the teletext decoder 

25 circuit detailed in said references a page memory having 
such a capacity that no less than four pages can be stored 
therein simultaneously. It is organised that this page 
memory contains the page actually displayed on the picture 
screen and also the three subsequent pages of the first 

30 series . 

It should also be noted that the page number 
' ■ J — ™- -™^u-uy a non-Volatile meiTory , s~o" 
that the same series of teletext pages are permanently 
available, it is alternatively possible to use a volatile 
35 memory for this purpose, optionally in combination with 
a non-volatile page number memory. 
B. Ob ject and s ummary of the invent -i 

The invention has for its object to further ira - 
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prove the comfort of use of => toi~ ■ - 

ol a television receiver of the 
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30 



35 



type defined in the foregoing, comprising a volatil 
number memory. According to the invention, the control 
circuit is further arranged for performing the following 

b steps: g 

- interrupting the sennpn + iai ^ • , 

*- b sequential display of the 

teletext pages of the f irst series for the benefit of the 
sequential display of a number of further teletext pages 
vhich do not belong to the first series, whose associated 
page numbers are generated by means of the control system- 

- continuing the display of the teletext pages 
of the first series in response to a further operation 

of the read key, after all +v.^ -r 

_y, dixer all the further teletext pages 

nave been displayed on the screen 

IS 

ine properties of th^ toi^,- 

^ tne televis ion receiver thus 

obtained will no Hon"ht + ^ ^ 

ill no doubt to be appreciated when the following 

as considered. The contents of the first m - 

u-l me iirst series of pages 

whose page numbers are stored i-n + 

ea xn the P a g^ number memory 
are not known previously Vh<=>n t>^o^ 

0 . + y * n those P a S*s are displayed, 

at may happen that a given page is itself ™ • „ 

o is itself an index page 

(denoted a sub-index page ) or that St ^ + - 

v 6^, or that it contains a reference 

to pages in which additional s^-r ^ 

aaaitional information on the same sub- 
ject is contained. The viewer r^r, 

er can nov select from such «a * 
sub-index page a further series of ^ M 
5 ries of P a &es, generate the " 

associated page numbers with the an H of +-v« x , 

. ^ ^ Xne aid of control system 

ana insert the d-isTilav + -u 

rne dasplay of these pages between the sub-index 

Page and the next page of the first series. If the control 
circuit vere not indented in such a way that the above- 
defined steps can be performed, then these further pages 

could not be displayed until * n +u 

* y until ^.ii the pages of the first 

series have been "disp laved on • x " " " 

^ dyeQ on tn e picture screen. 

C. Referen ce s . 

^. Enhanced UK teletext moves towards still pi ctures . 
J.P. Chambers: TEEE Transactions on Consumer Electronics 
vol. CE-26, August 1980, pages 527-532. 

2. Computer controlled teletext; J.R .Kinghorn; Electronic 
Components and Applications, Vol. 6, No. lf 198 ,, pa&es 
3 *~ 2 9 • 
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3- Bipolar lc !s for video equipment; Philips Data Handbook 
Integrated Circuits Part 2, January 1983. 

h. IC's for digital systems in radio, audio and video • 
equipment; Philips Data Handbook Integrated Circuits, Part 
5 3i September 1982. 

D. Short description of the Figures: 

Fig. i shovs the general structure of a tele- 
vision receiver comprising a teletext decoder circuit and 

Figs. 2 to 10 show diagrams to explain the 
10 operation of this television receiver. 

E. Descript ion of embodiments; 
-^L^£ial_structure_of_the_televi 

Fig. 1 shows schematically the general structure 
of a colour television receiver. It has an aerial input 1 
15 connected to an aerial 2, which receives a video signal 
modulated on a high-frequency carrier and processed in a 
plurality of processing circuits. More specifically, the 
video signal ±s applied to a tuning circuit 3 (timer or 
channel selector). This tuning circuit receives a band 
20 selection voltage V B to enable tuning of thereceiver to 
a frequency -within one of the frequency bands VHF 1 , VHF2 , 
UHF etc. m addition, the tuning circuit receives a tuning 
voltage V T for tuning the receiver to the desired, fre- 
quency within the selected frequency band. 

This tunin e circuit 3 produces an oscillator 
signal having frequency f^ and also an interme diate - 
frequency signal IF. The las t -menti one d signal is applied 
to an intermediate-frequency amplifying and demodulating 
circuit k which produces a base band composite video sig- 
30 nal CVBS. For this circuit h, reference could be made 
to Philips IC TDA .25^ 0_,„_de scribe d„in Refer*™ -> 

The signal CVBS thus obtained is applied to a 
colour decoder circuit 5, which produces the three primary 
colour signals R, G and B, which are applied via an ampli- 
35 fier circuit 6 to a picture tube 7 for displaying tele- 
vision programs on the picture screen 8. In the colour 
decoder circuit 5 , inter alia colour saturation, contrast 
and luminance are influenced by means of control signals. 



In addition, the colour decoder circuit receives an addi 
tional set of primary colour signals R ! , G 1 and D' f and 
also a switching signal BLK (Blanking) with which the 
primary colour signal R, G and B can be suppressed. For 
this circuit 5, a Philips integrated circuit of* the group 
TDA 356 X, which is also described in Reference 3, can 
be used. 

The video signal CVBS is also applied to a tele- 
text decoder circuit 9, which comprises a video input 
processor 9(1) receiving the video signal CVBS, separating 
the teletext data therefrom and applying the latter via 
a data line TTD to a circuit 9(2) which will be called the 
computer-controlled teletext decoder (abbreviated to CCT- 
decoder). This CCT-decoder also receives a clock signal 
from the video input processor 9(1) via a clock line TTC . 
The decoder is further coupled to a memory 9(3) in which 
one or more teletext pages can be stored and which is 
therefore called the page memory. This CCT-decoder produces 
the three previously-mentioned primary signal R», B' 
and also the switching signal' BLK. The video input pro- 
cessor 9(1) may be constituted by the Philips IC SAA 5230, 
the CCT-decoder 9(2) by the Philips IC SAA 52^0 and the 
page memory by a 1K8 to 8K8 RAM. For a detailed description 
of the structure and operation of a teletext decoder cir- 
cuit reference is made, for the sake of brevity, to Re- 
ference 2 . 

The CCT-decoder 9(2) is further connected to a 
bus system 10, to which also a control circuit 11, in the 
form of a microcomputer, an interface circuit 12, a 
non-volatile storage means 13 and a volatile storage means 
Ik are connected. The interface circuit 12 produces said 
band selection voltage- V-^-,— t--h- c - tuning- voltage- V- -and- a-iso— 
the control signals for controlling the analog functions 
of contrast, luminance and colour saturation. It receives 
an oscillator signal having frequency f 1 QSC which by means 
of a frequency divider 15 whose dividing factor is 256, 
is derived from the oscillator signal having frequency 
^OSC su PP lied b Y tuning circuit 3. Tuning circuit 3, 
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frequency divider 15 and interface circuit 1 2 together form 
a frequency synthesizing circuit. The Philips IC SAJ3 3035 
vhich is known by the name' CITAC (Computer Interface for 
Tuning and Analog Control) and is described in Reference 
5 h may be used as the interface circuit. 

The storage means 13 is , for example ? used t<> 
store the tuning data of a plurality of preselected trans- 
mitters, or programs. If under the control- of the micro- 
computer H such a tuning datun, is applied to the inter- 
1° face circuit 12 , then it produces a given band selection 
voltage V fi and a given tuning voltage V T , in response to 
vhich the receiver is tuned to the desired transmitter. 

For the microcomputer the microcomputer of the 
Philips mab 8ta family can be used. Although it may be 
15 assumed that the structure of a microcomputer is generally 
known, it should here be. remarked briefly that it comprises 
a program memory (usually a ROM) ia which the manufacturer 
stores a plurality of control programs, and also a working 
memory. 

20 

The volatile storage means 1 k is used as a page 
number memory. It comprises a number of N page number- 
registers having the register numbers R (l) , R ( 2 ) f R(p) 
... R(N), respectively, wheren N = 10 . This volatile 
storage means 1 J, which is shown in the as a sg _ 

» parate memory, is preferably constituted by a portion of." 
the working memory of the microcomputer 1 ^ . 

To operate this television receiver a control 
system is provided which in the embodiment shown is in 

the form of a remote control sv^cn, , 

ox astern and as constituted by 

a handset 16 and a local receiver 1? . This receiver 1? has 
an output which is connected to an input (usually the 
"^^Pll-^P^ ) ,of the microaomp.ute-r.- The-re-cei-ver 
may be the Philips IC TDB 20 33 described in Reference k 

and then has for its nhiprt +~ • ■ ^ 

it;s ooject to receive infrared signals 

35 transmitted by the handset 16. 

The handset 16 comprises a control panel 16(1) 
vhich, in addition to a number of figure keys indicated 
by the figures 0 to. 9, has the following keys: a satuxation 
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key SAT, a brightness key BR I , a volume control key VOL, 
a teletext key TXT, a mixed-mode key MIX, a program 'key PR 
a storage key ENT and a read key RCL. The keys of this 
control panel are coupled to a transmitter circuit l6 (2) 
for vhich the Philips IC SAA 300^, which is described in 
detail in Reference , may, for example, be used. If a key 
is depressed, then the transmitter circuit 16(2) generates 
a code vhich is specific for that key and which is trans- 
mitted on an infrared carrier to the local receiver 17 
is demodulated there and thereafter applied to the micro- 
computer 11. Thus, the microcomputer re.ceives control in- 
structions and via the bus system 10 energizes, one of the 
circuits coupled thereto. It should be noted that a control 
instruction- may be single, that is to say that it is com- 
plete after only one single key has been operated. It may 
alternatively be a multiple instruction, that is to say 
that it is not complete until two or more keys have been 
operated. This situation- occurs, for example,' when the 
receiver is in the teletext mode. In that case operating 
the figure keys does not produce a complete operating in- 
struction until, for example, three figure. keys have been 
depressed. Such an operating instruction, consisting of for 
example three figures, is called a page number. 
?I-2 _2P- ra * :: *- on °^ the television receiver. 

The operation of the television receiver shown 
in Figure 1 is wholly determined by the various control 
programs stored in the internal program memory of the 
microcomputer. A control program which is always stored 
- in -such- a~ r e c e iv e r 7 - i~s- ~ the ~s w itch-on" program ~S "WO N — which"" 
is shown symbolically in Fig. 2. Although this program is 
generally known, it should be noted for the sake of com- 
pleteness that this program immediately applies a pre- 
determine d tuning datum present in the storage means 1 3 
to the circuit 12 after the receiver has been switched on, 
in response to vhich the receiver is tuned to the relevant 
transmitter. This may be a predetermined transmitter, but 
it may also be a transmitter the receiver was tuned to at 
the moment it was switched off. 



• * 
r r 



• • • • » 

• * 

♦ • • 



PHN 11 251 



29 -ii-Q^3§741 7 



After the svitch-on program has beenperf ormed, 
the initiation program INT which is symbolically indicated 
in Fig. 3 is started. During this program the content of 
the first page number - register R(l) is made equal to * 

5 a fixed page number; for example 100 (one hundred). This 
page number 100 is also applied to the CCT-decoder 9(2) 
vhich captures this page, stores it in. the paje memory 
9 and displays it on the picture screen 8 after the tele- 
text key TXT or the mixed-mode key MIX has been operated. 

10 To determine vhether a key has been depressed, the so- 
called background program BGR , vhich is shovn symbolically 
in Fig. k is. started. 

After the teletext key or the mixed-mode kev 
has been operated, a teletext program is started vhich is 

15 given the reference numeral 50 in Fig. 5. This program 
includes a step 51 in vhich the value 2 is assigned to a 
vector e. Thereafter, in a step 52 it is checked vhether 
a page number is received. If yes, then a storage program 
53 is passed through; or, if no, a read program 5^ is 

20 entered. After such a program* has ended, it is checked in 
step 53 vhether a nev page number is received. 

The storage program 53 includes a step 351 in 
vhich the page' number received is stored in the register 
R(p). Thereafter, in a step 532 it is checked vhether 

25 the storage key (enter key) ENT has been operated. If not, 
then this storage program has ended and the content of the 
register R(p) can be overwritten by a different page num- 
ber. If the enter key has been operated, the vector p is 
first incremented by one in a step 533* Acting thus, 

30 the registers R(l) to R(n) can be loaded vith page numbers 
°f a first series of teletext pages. These pages can nov 
be displayed sequentially on the picture screen by means 
of the read program upon operating the read key RCL. More 
specifically, the read program 5^ has a step 5*1 1 in vhich 

35 it is checked vhether the read key has been operated. If 
no the read program has ended; if yes, the contents of 
the registers are shifted in a step $k2 to registers of 
the next lover number, that is to say the content of regis- 
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ter R(2) ±s shifted to R(l), the content of register R( 3 ) 
is shifted to R(2) etc. Thereafter, the vector p_ i s de _ 
cremented by one unit in a step so this vector v 

nov indicates the empty register having the lowest . number . 
If now a new page number were received and the storage 
key ENT were depressed, then this new page number would 
be stored in the register R(p-l). Before the associated 
teletext page can be displayed, the read key RCL must then 
first be depressed p-2 times. Pre-storing the page numbers 
of the .desired teletext pages and the fact that only one 
key (namely the read key) must be operated to effect the 
display of these pages, makes this television receiver 
very user-friendly. However, the fact that a new page num- 
ber cannot result in the immediate display of the asso- 
ciated page when all the page number registers are not 
empty (so that the vector p = -|) is experienced as annoying. 
To increase the convenience and comfort of use of this 
television receiver the storage program is provided, as is 
shown in Pig. 6, with an auxiliary read program 53k con- 
sisting of one step 53^1 in which it is checked if after 
reception of a page number the read key RCL has been 
operated without the storage key ENThaving been depressed. 
If this is the case, then in a step 53^2 the content of 
register R( p ) is transferred to register R(l) and thus the 
relevant page is captured and displayed as soon as the 
opportunity is there . 

With the program shown in Fig. 6 a subsequent 
new page number can be applied after the preceding new 
page number has been transferred from register R(p)to 
register R(l). A storage and read program with which the 
successive display of the teletext pages of the first,. 



series can be interrupted to enable the storage of a second 
series of page numbers in a sequence the user wants their 
to be displayed and the sequential display of the pages 
35 of this second series in response to the depression of 
the read key RCL, followed by the display of the original 
(first) series of pages, is illustrated in Fig. 7. This 
Program differs from the program shorn in Fig. 5 in that 



p 



now the read program 5k has, instead of the program ste 
5^3, a program step 5^3' in which the vector o is made 
equal to two. After each operation of the read key RCL 
and the register contents have been shifted one register 
in step 5^2, this vector becomes equal to two. 

The storage program 53 further comprises a step 
535 in which the contents of the register R( p ) to R(N-i) 
are shifted to registers of a next higher number. 

If, after the read key RCL has been depressed 
and the read program has been performed a new page number 
is applied to the microcomputer, then in step 535 the 
content of the second register R( 2 ) is shifted to the 
third register R(3), the content of the third register 
R(3) is shifted to the fourth register R(k) etc. There- 
after, the new page number is stored in the second regis- 
ter R(2) in step 531. If thereafter the storage key ENT 
is operated, then the vector p_ becomes equal to 3. A new 
page number is then stored in the third register R(3), 
whilst the original content of the third, fourth, fifth, 
sixth, etc. registers are shifted to the fourth, fifth, 
sixth, seventh etc. registers, respectively. In this way, 
each of a second series of Q- 1 page numbers can be stored 
in the registers R(2) to R(q) each time the read key RCL 
is operated, the page numbers originally contained in 
these registers being shifted to registers of Q-1 higher 
numbers. When the read key is now operated, these Q-1 
page numbers of the second series are first applied to 
the teletext decoding circuit to capture their respective 
pages for display and only thereafter the display of the 
pages of the original (first) series of page number is 
continue d . 

The program shown in Fig. 6, which provides the 
possibility of storing a new page number directly in the 
first register, and thus to display the associated page 
on the display screen at the first opportunity, can ad- 
vantageously be combined with the program shown in Fig. 
7. For the sake of completeness, Fig. 8 shows a program 
comprising both the program steps shown in Fig. 6 and those 
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shown in Fig. 7- To have this program proceed adequately 
the steps 53^3, 5 3**** are additionally present which, i n 
view of the foregoing need no further' explanation. 

The teletext programs shown in Figs. 5, 6, 7 and 
8 are structured such that storing a series of new page 
numbers requires the operation of the storage key ENT 
after a new page number has been applied. It is however 
alternatively possible to structure the teletext program 
such that the storage key must be operated before a new 
page number, is applied. Such a teletext program is shown 
for the sake of completeness in Fig. 9. It comprises a 
step 51 « in which the vector p is given the value one. 
To enable, in agreement with the program shown in Fig. 6, 
the immediate storage of any random page number in the 
register R(l), this program has a step 60 in which it is 
(Checked whether a page number is applied. If yes, this 
page number is immediately stored in the first register 
R(l) in step 6l, whereafter early display of the relevant 
page can follow. If no page number is applied, then it is 
checked instep 62 whether the* storage key ENT has been 
operated. If no, the read program 5** is effected: if yes, 
the storage program 63 is effected. 

The read program again includes the steps 5^1 
and 5^2. It now also has a step 5 z +3" in which the vector 
jp_ is again made equal to one. The storage program 63 has 
a step 631 in which the actual value of the vector is in- 
cremented by one. Thereafter, in a step 632, the applica- 
tion of a new page number is awaited, whereafter in step 
633 the contents of the registers R(p) to R(N-1), res- 
pectively are shafted to"th'e Fe"gisters"R(p+1 J to"R(N)". 
Finally, in step 63*1 the latest page number is stored 
in the register R ( p ) . 

The teletext programs mentioned in the foregoing 
have the .property that those page number registers R( . ) 
in which no page numbers selected by the user are stored 
remain empty. This implies that when the user repeatedly 
depresses the read key he may be confronted by the sitiation 
th^it all registers are empty. To prevent this situation 
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from occurring, these registers may be filled automaticall 
vith page numbers, for which there are two adequate possi- 
bilities. Firstly, they might be the page numbers of pre- 
ferred pages which had previously already been stored by 
the user in a non-volatile memory, for example, the memory 
13 in Fig. 1. Secondly, they might be the page numbers 
S+1, S+2, . etc., S being the last' page number of the 
first series. To accomplish that the page number registers 
are filled thus with page numbers, the teletext program 
might be of a structure as shown in Fig. 10. This program 
corresponds to a considerable extent to the program shown 
in Fig. 8, but differs therefrom in several respects. Step 
51 is followed by a step 70 in which a page number and als 
a user flag f lg( . ) are stored in the registers R(2) to 
IS R(n) (see Fig. l)* More specifically, the page number in 
the register H(i) then becomes one higher than the page, 
number in the preceding register R(i-l), so that at the 
end of tills step 70 the page number registers R(l) to R(n) 
contain the respective page numbers 100, 101, 102, 103, 
20 i00 + (N-1 ) . The associated user flags are all zero. 

If at a given value of the vector o a new page 
number, for example S, is applied, then in step 71 it is 
first checked whether the user flag flg(p) in the register 
R(p) is equal to one. If no, this implies that the regis- 
25 ter. R(p) is not filled with a page number explicitly 
stipulated by the user. In step 721 this newly applied 
page number S is then stored in this register R(p). At 
the same time the associated user flag flg(p) becomes 1 
to indicate that this page number has been selected by 
30 the-us-er, Thereafter a_st_ep 722 is performed whic h c or- 
responds to step 70. More specifically, the page number 
S+1 is then stored in the register R(p+l), the page number 
S + 2 in the register R(p + 2) whilst the associated user 
flags flg(p+l), fig (p + 2), etc. all become equal to zero, 
3S signifying that these page numbers were not explicitly 
stated by the user. 

If upon performing the step 71, the user flag 
flg(p) in the register R(p) is equal to one, then in step 
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535 the contents of the registers R(p) to R(N-l) are 
shifted to the respective registers R(p-i-l) to R(n), so that 
in step 531 1 the latest page number can be stored in the 
register R(p), the associated user flag flg(p) then 

5 simultaneously becoming equal to one. 

This teletext program further differs from the 
program shown in Fig. 8 in that the auxiliary read program 
53^ has a further step 53^5 s^nd the read program 5^ nas 
a further step identical thereto. In these steps, each 

10 time after the last page number register R(n) has become 
empty because of the shift operation effected in the 
preceding step, a page number which is one higher than 
the page number stored in the last-but-one register 
R'(N-l) is stored in this register R(n). At the same time 

IS the associated user flag flg(N) becomes equal to zero. 

It should be noted that in the embodiment shown 
in Fig. 1 the control circuit is predominantly constituted 
by the microcomputer 11. In practice it has however been 
found advantageous to arrange between the microcomputer 

20 li and the CCT-decoder 9(2) a second microcomputer which 
only controls this CCT-decoder 9(2) and for that purpose 
comprises int er alia one of the teletext programs des- 
cribed in the foregoing. 

25 
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1 • A television receiver comprising: 

- a control system for generating by means of external 
manual operations control instructions including page 
numbers of teletext pages; 

- a teletext-decoder circuit having an input for receiving 
page numbers of teletext pages to be displayed and a 
picture signal output; 

- a picture screen coupled to the picture signal output 
of the teletext -decoder circuit for displaying a tele- 
text pag, vhich is identified by its page number; 

- a storage means for storing a plurality of page numbers; 

- a control circuit coupled to the storage means, to the 
control system for receiving the ' operating instructions, 
and to said input of the teletext decoder circuit to 
apply page numbers thereto, the control circuit further 
being arranged for performing the following steps: 

- storing in the storage means the page numbers 
stipulated by the user of a first series of preselected 
teletext pages in the desired display sequence of these 
teletext pages; 

- the sequential display of the teletext pages 

of the first series in re snn-n •=;»=. +^ ~ 

-L.il icsponse to each occurrence of a 

selected operating instruction; 

- interrupting the sequential display of the 
teletext pages of the first series in response to the 

occurrence of a selected further operating instruct or, 

for the benefit of the sequential display of a number of 
further teletext pages vhich do not belong to the first 
series whose associated page numbers have been generated 

by means of the control system; 

- continuing the display of the teletext pages 
of the first series after all the further teletext pag es 
have been displayed on the picture screen. 
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2. A television receiver as claimed in Claim 1 

in which the step of interrupting the sequential display 
of the teletext pages of the first series for the benefit 
of displaying a number of further teletext pages* not 
5 associated with said series, comprises the following sub- 
s t e ps : 

- storing the page numbers of said number of 
further teletext pages in the storage means in a desired 
display sequence of these teletext pages; 

- the sequential display of these teletext 
pages in response to each occurrence of the selected 
operating instruction. 

3. A television receiver as claimed in Claim 1 or 
2, in which the storage means comprises N' registers , each 
arranged for storing a page number, a register in which a 
page number selected by the user is stored being occupied 
and the remaining registers not being occupied by page 
number selected by the user and in which the control 
circuit is further arranged for: 

- not occupying a register in response to each 
occurrence of the selected operating instruction; 

- generating a sequence of page numbers S+1, 
S + 2 , S+3, . • - , in which S represents the last page number 
of the first sequence ; 

- storing the page numbers S+1, S+2, S+(N-M) 
in the respective non-occupied registers, where M is the 
actual number of occupied registers. 
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